Redox control of hepatic cell death.
In necrotic liver failure like upon acetaminophen overdose, loss of the major intracellular thiol antioxidant glutathione was shown to be causal for hepatic dysfunction. In sharp contrast, fulminant apoptotic liver destruction upon overstimulation of the death receptors TNFR1 and CD95 was not associated with reduced hepatic glutathione levels. In view of the importance of the role of reactive oxygen intermediates versus antioxidants for apoptosis, we investigated the effect of phorone-induced enzymatic GSH depletion on the sensitivity of the liver towards CD95- or TNFR1-mediated hepatotoxicity. Our findings demonstrate in vivo that receptor-mediated hepatic apoptosis is disabled when glutathione is depleted, i.e. that an intact glutathione status is a critical determinant for the execution of apoptosis. In vitro, we did mechanistic studies in lymphoid cell lines and found that pro-caspase-8 at the CD95 death receptor and the mitochondrial activation of pro-caspase-9 are the enzyme targets that require sufficient intracellular reduced glutathione for their activation.